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NEW DIRECTIONS FOR RESEARCH MAY MORE CLEARLY REVEAL THE
NATURE OF THE RELATIONSHIF BETWEEN AFFECTIVE VARIABLES AND :
INTELLECTUAL PERFORMANCE. ONE AFFECTIVE COMFONENT SHOULD NOT 3
BE SINGLED OUT FOR MEASUREMENT. RATHER, A PATTERN OF .
DISPOSI TIONS SHOULD BE DETERMINEC AS A UNIT OF PREDICTION OF ,
EFFECTIVE PERFORMANCE. VARIOUS COFING STYLES SHOULD BE
FRACTIONATED INTO MORE DISCRETE AND IDENTIFIABLE MENTAL . :
3 OPERATIONS CARRIED OUT BY THE INDIVICUAL. THE STUDENT'S 3
.5 ABILITY TO EFFECTIVELY COORCINATE AND DEFLOY THE DIVERSE 3
3 COGNITIVE STRATEGIES ASSOCIATED WITH VARIOUS COPING STYLES ;

3 CAN THEN BE TESTED. TESTS WHICH REFLECT SUCH A "MANAGERIAL® G
- - CAPACITY ARE DESCRIBED. OVERSIMFLIFICATION CAN ALSO BE
= AVOIDED BY VARYING THE KINDS OF OUTFUT MEASURES USED. DATA ON
: TESTS DEVELOPED TO TAP VARIOUS FACETS OF THE FROBLEM-SOLVING ,
. ACT ARE PRESENTED AS FROOF THAT ATTITUDINAL VARIABLES ARE ' L
RELATED TO PERFORMANCE IN A COMFLEX MANNER DEFENDING, IN -
PART, ON THE KIND OF OUTFUT MEASURES EMFLOYED. DESCRIBED ARE b
ATTITUDES TOWARD THE SELF AS A PROBLEM-SOLVER WHICH MAY -

-.% © INFLUENCE THE ACT OF PROBLEM-SOLVING. AN ASSESSMENT BDEVICE . o
i EXPLORES THE RELATIONSHIPS BETWEEN THE PROBLEM-SOLVING ACT ﬁ
4 AND SELF-APPRAISAL OF WORTH AS AN EFFECTIVE THINKER. THIS - . ae
. SPEECH WAS PRESENTED AT THE AMERICAN EDUCATIONAL RESEARCH N
g ASSOCIATION CONVENTION, CHICAGO, ILLINOIS, FEBRUARY, 1968. ] jf
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THE AFFECTIVE COMPONENTS OF FRODUCTAVE THINKING:
STRATEGIES OF RESEARCH AND ASSRSSMENT ° OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THER
Maretn V. Covl PERSON OR ORGANIZATION ORIGINATING I7. POINTS OF VIEW OR OPINI
rtin V. Covington STATED DO HOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION:

University of California, Berkeg?:s',"o“ OR POLICY.

Over the last few years, several colleagues and f have been
engaged in the development of a series of instructional programs for
elementary school children with the aim of fostering the ﬁ;ychological
processes which underlie productive thinking and in particular, ccmplex
problem solving. To-date the main focus has been or stremetisaiag variouvs
intellectual skills; and strategies with 2 secondary emphasis on the
affective components of productive thinking--the attitudes, values, beliefs
and coping styles--which favor complex mental functioning. The purpose
of this psper is to enlarge upon the conceptual framework within which
we are presently workingz. to considzr some of the ways in which attitudes,
beliefs and affective processes in general enter into the act of productive
thinking with the ultiwmate intention of manipulating such processes by
instructional means so as to facilitate the student’s overall level of
effertive thought.

To bagin w;th, we assume that crestive or productive thinking is not
a parsonality dieznsion in the general sense used by many previous investi-
gators. Instead such thinking 1s viewed as a complex set of behaviors;
actuslly a series of intellactual acts, such as idsa-generation and question-
asking which occur in an ordercd sequence, forming s complete thought episcde.

Moreover, we assume that it is the role of affective-type variables to

-

1. !hn'tcsoatch reported in this paper is supported by & grant from the
Carnegie Corporation of New York, under the direction of the author
and Dr. Richard S. Crutchfield.

2. Iavited paper read at symposium: Definitions of Problem Solving &s

%sgls for the Elemsntary School. Amsrican Educational Research .

sociation Convention, ago, Pebruary, 1968.
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structure, organize and sustain these intellectusl oparations, PFor
example, the structure of a thought episcde will differ markedly for
two individuals, one who approaches difficult thought problems in an
impulsive manner with little taste for persistence, and the other dis-
posed to a more reflective style. Addition.lly, there is accumuletiﬁg
evidence from several sources, including our own laboratory, indicating
that the possession of such coping styles along with relevant attitudes
and beliefs are corralated only'negligibly with general intellectual
capacity.

The problem now is how to proceed on the basis of these plausible
sounding, but as yet rather vague formulations in order to specify what

particuler kinds of affective factors to strengthern, in what combinatioms,

aad by what means. One approach--ar admittedly empirical, eclectic cne--
is to bagin by searching for evidence of possible regularities existing
between various affactive variables and actual probiem-solving performance.
If such a relationship canr be demonstrated, say, between the extent of

the student’s understanding of and beliefs about the process of thinking
and the likelihood of his achieving a solution to & difficult thought

‘,éi problem, than one can take steps to determine if some type of causal

| :; | mechsnism is operating, that is, whether fostering more positive beliefs
gbout thinking by appropriate instructional techniquas will maké for a

corresponding improvement in the student’s actual performance. Unfortunately,

o 4l N 3
T T S
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despite the obvious virtues of this approach--its directness and primary
L3 reliaunce on empirical findings--it is not very helpful in actual fact
) simply because there is surprisingly little evidence that affactive variables

are systematically related to any aspect of actual problem-solving performance.
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Thus, the main purpose of this paper, having undergone a dagree of
refinement from the necessarily more glcbal intrcduction, is to suggest
new directions for research which have some iikelihood of revealing,
with greater clarity, the actual nature of the relationship between
sffective variables and performance. This will involve the offering
of concrete suggestions as to specific lines of investigetion to pursue
as well as an indication of some new, heretofore unexplored k}nds of
assessment techniques which might prove useful,

Perhaps one of the main reasons for the general lack of positive
findings is that much previous raseaych reflects an overly simplified

view of how affective processes enter into the problem-solving act. For

: example, implicit in one of the most popular forms of research in this

‘; ares 13 the assumption éhat if soms pafticular affective coping style,

3 such as tolerance for ambiguity, is a necessary condition for solving

i a8 particular problem, then scot?? on a test reflecting toleraace for
ambiguity should be correlated with the quality of the student®s actual
performance. Quite apart from the issue of whether or not the test really
-y weasures the purported conétruct, t@is kind of reasoning implies that

| the affective variable exerts ‘a dit;ct and linear influence on performarnce,
; i unadulterated by other factors which eater contemporaneously into the

5 problem-solviag act. This runs couqter to the view that a number of
coping styles, many of them a%hcagoni!:stic to one another, interact in the
"oy course of a‘problempsolving episode. Specifiéally, if a general set
toward a tolerance for ambiguity is not balanced by an opposing dies-

ii’ position toward cogn’:ive closure, then the individual moy not, in an

' % effective manner, take the decisive steps needed for achievirg a actual

. _solution or at least attaining s temporary reduction in complexity.




Thus, more properly conceivad, one should look for a pattesa

of dispesitions as a unit of prediction in which the optimsl condition

for effective performance, at least in this exasmple, wuight be a con-

figuration of both high tclerance for ambiguity and high need for

closure.

Furthercore, we cae envision more sophisticated, and perhaps more

revealing, asgsesesment techuniques which go beyond simply establishing

the existence of such dispositions and their relative strengths, to reveal

something of the procasses of mansging and deploying such antagonistic

factors during the actual course of problem solving. This requires the

‘ fractionation of the various coping styles--wvhich traditionally have

been trested as rathex vague, diffused sets or inclinstions--into moxe

3 discrete and identifiable mental operations which are carried out by

the individual. For example, a disposition tcward reflectivity 1=, no
doubt, embodied in a number of specific mental acts such as reviewing

. all ths facts before making a decision, asking for further claiifying

::".5_ fnformation, or generating rhetorical questions. At this level of analysis,
» b we are asking if the student can affectively coordinate and deploy the
welter of diverse cogunitive strategies associated vaith‘ varfous coping
styles.

=3 Presently under development in our laboratory are tests designed specifi-

csglly to reflect such a "manegarial"™ capacity.. The student is given a

A e .
Tagls ORTRL oS i g
RENSHATI AR

coy:plox problem to solve which is presented in a test booklet with a

o programeaed instructional format. At various points in the problem-solving
sequence the student is required to indicate what course of action he would
‘next; pursue, given the development of the problem to that point. Each

item is presented in a muitiple-choice format with several alternatives,

N
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each varying in the degreec of appropristensss. Thus, by using such
& sequential technique, one can épptaise the student’s sensc of tima~
liness and planfulnsss in the context of an ongoing problcm episode. In
light of some promising preliminsry fiadings, we havs hopes thst this
aseessmant technique asy shed lighe on the opsration of affactive coping
styles as they affect the course and quality of the problom~-solving act.
We turn aext to a second source of oversimplification regarding
previous research. A typical spproach is to establish correlations be-
tween cach of s number of affective-type varisables but with only one
output messure, usually an ovarali estimate of the quaiity of the student’s
performance. Vet there is resson to believe that affective variables
are related to psrformance in varying degreess, depending on the kinds of
output measures used. Date on this point have been collected in our-
laboratory. Ninety-ons fifth-grade students were administered several
problem-solving tests along with measures of various attitude-type
varisbles. 7he problem-solving tests were zepresentative of a number
of paper-peacil, group-administered instruments, developed by our staff
to assess problem-solving proficiency among upper elementary school
children. These tests, which are also cast in a programmed format of
the type described above, tap a numbar of facets of the problem-solving
act, including the generation of ideas, checking these ideas against the
facts, restructuring the problem in its simplest form and 1isting questions
thouéhc to be: important ;n achieving a solution. Because of the scops
and complaxity of these tests, sevaral performance measures of ideational
output can bs obtained for each student, including: (1) total number of
ideas gencrated, irraspective of their quality, (2) total rated quality

of these ideas, (3) quality rating of the best single ides, regardless
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of Liow many ideas the student produced, snd £inally (4) vhether &
classic solution occurred or not.

As to the attitudinsl variables employed, three are repoxted hera:
(1) a measuxe of the student's beliefs about the thinking process;
{2) & msasure of the pupil’s eatiuﬁ:o of his own ability to deal success-
fully with difficult thought problems; and (3) the Test iaxiety Scale |
for Children, Table 1 presents the Pesrson
Product-Momsnt cor:clgtions betwesn each of these variables and the four ,
perforvance indices. ‘ffm;‘an cases, the figures aze first-order partial 3
corcelations with IQ held i&zmwt:ml:° Briefly, the patterns of co_rrglétiona'
are quite different for each of the attitudinal v&hbhs. For Scale 1,

concerning the student's beliefs, there is an incresase in the magnitude

N T T Ty W
R AP R A ey SRS P

of tiu correlations in a positivs direction as the performance indices '
!,ncn‘aso in eoq:lpxtty (reading down Column 1), whereas the direction of :
this relationship is exactly reversed for anxiety level, with a rank-brdgr' 4
increase in the nqg;:ttudc of the correlations in the nsgative direction.
In the cage of Scole 2, which reflects the student’s self-evaluation, there a
are only negligible correlaticns with each of the pezformance messures. |
Apart from spsculation about why these various patteras arise and whether
the information might pro_vb useful in the dmloimént cf fastructional ‘ 3
techniques to foster produc:t:ivc thinking, thare is the bvctall conciusioh," :
to ba drawvmn that 'attit:ud!.nai variabies are related to performeance in a
complex wamner, probably depending in part on the kird of cutput measures
employed. Purhter research along these lines, using appraisal instruments
caplbh of uﬂ'ccttng. & aumber of facets of performance, may prova quite |

helpful iu increasing our nndarstaa;ltng of the aidture of the contzibution

of attitudinal factors to probiemesolving proficiency.
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A third and finsl point arises from the date just presented sad is

included here simply as a further example of the kinds of rethinking

e

which may be necessary in this srea of research. .I¢ concevas the lack

of rolationship between the various performance indices and thy individual’s

f-appraisal as en effective ptoblen—solver-?a finding which is comn-

sel
sistant with previous research, In 1ight of this empirical state of E'
affaire; it is suggested that we look for other ways in which one’s A

attitudes toward himself as a problem-solver might be influential in

the problem-solving act, besides affecting directly the‘.quali.ty of his

yerformance, One likely poséibiliﬁy {s that the adeguacy of one’s seli-

el B
T wan LY “v‘,’ ARG

concept is related to the degres to ubichi tha iadividusl.is willisng to éngage in

productive thinking.

.i Ia order to explore this possibility, we ave now d3'°1°P1“3 a-ssriee - - .
5 of tests to establish the student’s preferencel for engaging in varicus . 1
3
) productive thought B

tasks, di féering in thn dagrea to which they require

RN A

for their solution. Bac& of these tasks actuslly zepresscts various gub-

tasks within the context of the same general problem, thus holdiag
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reasonably constant the student’s level of intrinsic interest in the

problem itself. In & typical case the student is given the choice of

sither dealing directly with the problem, which usua'x‘.ly naans crying to °
clerical

\ ei i, ..

ZEAL RS by 2

A GEMRER R
.

nake sense out of some puzzling data, ox of engaging in a routive’

% gralras A g n a3 ot
\‘.,b'vs o G B i e 1:;, 14

% job which, although related to the problem, requires & wodicum of ‘pro-

oy bk R KN rep AL o
B S R Ve ST A

ductive thought. Additionally, the student is required to work on the .

E | task he chooses, at least briefly, rather than to stop with a simple

| i statement of preference. This type of assessment. device wmay prove useful

. in exploring the relationships which doubtless exist betwaen tha problem-

solving act and one's*ippraisal of his worth as an effective thinker.
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.é fn suwmary, 2 good deal more basic rescarch is needed regerding g
; the manner in which affective factors enter into the przoductive thinking é
15 act, especially before we can make informud pedagogical decisions about %%
Q% the kind of instructional sequences neaded to facilitate the student’s g

9 level of productive thinking performance. The kinds of research strategies

employed and asssssment techniques developed will inevitably determine

TR A D

3 in large part our definition of problem-solving as one of the basic goals .

) <
3 of the elamentary school. 1
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74 Table 1
3 Correlations Bstween Selacted Attitwla Measures
o 3
; apd Four iIndices of Ideational Qutput
é
é Scale 1 Scale I% Test Anxlety
3 {Beliefs) {Self~evaluaticn) Sesle
j Total Tdeas Composite -, 305 -.08 ¢021$
B Tozal Quslity of Idess .08 #.12 -.05
» Composita
4 %%
H Single Highest Rated 036 "3 [} =015
. Ides Composite
3 S %
: Total Humbey of Solutions b0 +.09 -18
i Composite
L . )
% Significant from zexo at .03 level
B “significant from zero at .01 level
é 1 The research reported in this paper 1o supported by a grant feom the Csrnegio
i Corporation of New York, under ths direction of the avtbor and Dr. Richerd §,
e Crutchfield.
’éz 2 mavited peper read at symposium: Definitions of Problem Solving as Goals for tho
4 Blementary School. American Bducatiomal Rzsearch Asgcciation Convention,

3 Ghicugo, Fobruary, 1968.




